Background: The purpose of this study was to examine the relationship nursing personal and workplace system factors (work disability) and work ability index scores in Ontario, Canada. Methods: A total of 111 registered nurses were randomly selected from the total number of registered nurses on staff in the labor, delivery, recovery, and postpartum areas of four northeastern Ontario hospitals. Using a stratified random design approach, 51 participants were randomly selected in four northeastern Ontario cities. Results: A total of 51 (45.9% response rate) online questionnaires were returned and another 60 (54.1% response rate) were completed using the paper format. The obstetric workforce in northeastern Ontario was predominately female (94.6%) with a mean age of 41.9 (standard deviation ¼ 10.2). In the personal systems model, three variables: marital status (p ¼ 0.025), respondent ethnicity (p ¼ 0.026), and mean number of patients per shift (p ¼ 0.049) were significantly contributed to the variance in work ability scores. In the workplace system model, job and career satisfaction (p ¼ 0.026) had a positive influence on work ability scores, while work absenteeism (p ¼ 0.023) demonstrated an inverse relationship with work ability scores. In the combined model, all the predictors were significantly related to work ability scores. Conclusion: Work ability is closely related to job and career satisfaction, and perceived control at work among obstetric nursing. In order to improve work ability, nurses need to work in environments that support them and allow them to be engaged in the decision-making processes.
Introduction
By 2022, Canada will be deficient by almost 60,000 full-time equivalent nurses [1] . Canada is in the midst of a nursing shortage that is expected to intensify as baby boomers age and the demand for health care grows, in particular in rural and northern regions of the country [2, 3] . Similar trends are observed internationally [4] . Joined with increased demand for health services is a decreased supply of nurses [4] . In the province of Ontario, its residents living in the north have higher rates of chronic disease than the average provincial rate and have higher proportion of the population that are overweight or obese [5] . Moreover, there are higher proportions of the population that are heavy drinkers and smokers [6, 7] . Exacerbating matters is an undesirable work environment that includes heavy workloads, inadequate support staff, stress, low quality of work life, and little involvement in decision making [3, 4] . As a result, this leads to diminished work capacity and increased work disability.
Psychosocial factors play a significant role in the current theorizing on processes related to work disability [8e10] . Over two decades of research pinpoint that sources of stress to include high psychological job demands, and a low level of control over these demands increase a nurses' exposure to job stress [11e13] . Research on the impact of workplace on worker' health and wellbeing demonstrates that occupational stress increases the risk of musculoskeletal injuries, accidents, physical and mental illness, job satisfaction, substance abuse, and smoking [12,14e16] . Excessive occupational stress has been linked with increased risk for physical and mental health issues, decreased job satisfaction, role conflict, geography, and role stress [3,16e19] . Moreover, factors such as stress, depression, job control, and job satisfaction are associated with poor work ability [20e22] . Work ability is an important construct to examine because it takes into consideration the demands of work, the worker's mental health status, and resources available [23] . Specifically, work ability results from the interaction of several person-related and workplace variables including working conditions (e.g., physical strain and environmental influences), social environment (e.g., relation with supervisors and work colleagues), a worker's training and competencies, and the worker's state of health (e.g., physical and mental domains) [24] . Therefore, workplace and personal system factors are represented by work ability and play an important role in psychological exposure for nurses [25] . Furthermore, work ability encompasses the relationships between a nurse's health, duties, and workplace environment. Policy and practice changes such as strategies to alleviate the nursing shortage, organizational initiatives to reduce levels of stress in nursing due to staffing and workload issues, and leadership/management initiatives consider these personal and workplace system factors [26e30].
The working environment determines the psychosocial and physical exposures for nurses [26] . Working in obstetrics may be an especially stressful area of health care because of its long work hours and disruptions of health care professionals personal time as seen among obstetrician and gynecologists [31] . Given the amount of time and energy people expend at the workplace, it is crucial for employees to be satisfied about their life at work [32] . Work occupies an important place in many individuals' lives and the workplace environment is likely to affect not only their physical but also their psychological wellbeing, as well as preventing work disability. There is a dearth of evidence examining the workplace factors of obstetric nurses. There have been few studies that examine the effects of the obstetric environment on nurses and its relationship to preventing work disability.
Loisel et al [33] proposed a framework in which the workplace, compensation and the health care system influence employee disability. The framework suggests that work disability is influenced by various elements and levels (e.g., physical and psychological elements) from the perspective of the worker [33] , challenges and opportunities of the return to work process while paying close attention to the worker's job, the workplace organization, and possibly the external environment in which the firm functions. These elements require a systematic consideration and organized manner if work disability is to be avoided.
The aim of work disability prevention is to reduce and ideally eliminate the causes of work-related injuries [34] . In practice, this model has been used by stakeholders to better understand the relationship between work, health, and disability prevention [33] .
Homeework interface is related to workelife balance and is about having a measure of an employee's control over their work [35] . Homeework interface has shown a positive influence in mitigating occupational stress and increasing work ability scores [3] . Control over nurses' homeework environment was found to be an important component of work ability [3] . Our previous work of stress and homeework interface in nurses has found that higher work ability scores related to accommodating family and work commitments lead to elevated work ability scores [3] . One possible explanation is that workelife balance relates to the degree to which employees feel they have control over when, where, and how they work. This reflects a worker's perception that they can fulfill life inside and outside of paid employment, to the benefit of the individual, organization, and broader society [36] , additionally, reflecting the extent to which the employer supports the employee's home life.
Work disability is defined as a worker's inability (related to impairment, injury, or illness), to participate fully in employment over the short-or long-term. Furthermore, some workers have permanent impairments, while others have chronic or episodic conditions. This is based on the Ontario Human Rights Commission definition in the human Rights Code [37] .
In the 2005 National Survey of the Work and Health of Nurses, which surveyed Canadian nurses, absenteeism rates for nurse supervisors and nurses totaled 17.7 million hours (due to illness and injuries) [38] . This number of hours is the equivalent of 9,754 fulltime nursing jobs [38] . Over half (54%) of nurses said that they often arrived early or worked late in order to get their work done; 62% reported working through breaks. Two-thirds (67%) of nurses felt that they often had too much work for one person, and 45% of nurses said that they were not given enough time to do what was expected of them [38] . This situation is a direct call to nurses' unions, nurses, and employers to work collaboratively to address these critical occupational health issues. These factors have been shown to be associated with decreased work ability scores [21] .
The purpose of this study was to examine the relationship between nursing personal and workplace system factors (work disability) and work ability index scores in Northeastern Ontario, Canada.
Materials and methods

Participants
A total of 111 registered nurses were randomly selected from the total number of registered nurses on staff in the labor, delivery, recovery, and postpartum areas from four hospitals in northeastern Ontario, Canada. Using a stratified random design approach, 51 participants were randomly selected in Sudbury, 21 participants in North Bay, 20 individuals in Sault Ste. Marie, and 18 individuals in Timmins. The response rate for Health Sciences North was 100% (51/51 participants), 67.7% (21/31 participants) for North Bay Regional Health Centre, 62.5% (20/32 participants) for Sault Area Hospital, and 75% (18/24 participants) for Timmins & District Area Hospital. All nurses had an equal chance of being selected for the study. A list of the names of these nurses was obtained from the unit and assigned a number. Then, the list was randomized. A random number generator selected nurses: 51 in Sudbury, 31 in North Bay, 32 in Sault Ste. Marie, and 24 in Timmins. A total of 138 nurses represent potential participants from the four hospital sites.
Definition of work ability
Work ability is defined as the worker's capacity to perform their work, and was measured by an index describing their health resources in relation to work demands [26] . The WAI [39] is a widely used 57-item scale used for evaluating registered nurses' work ability. The operational definition of work ability can be defined as the ability of a worker to perform their job, considering the specific work demands, individual health conditions and mental resources. The WAI contains seven subscales and response ranges from 0 to 10.
Job position (location of cross-training)
In this sample, a cross-trained nurse in obstetrics is a nurse who is able to perform the job tasks and responsibilities of the three areas of the obstetric unit including labor, delivery, recovery, and postpartum. Only nurses at Health Sciences North (51 participants) were cross-trained. The remaining nurses at North Bay Regional Health Centre (31 participants), Timmins and District Area Hospital (24 participants), and Sault Area Hospital (32 participants) were not cross-trained. Of the total 138 nurses at the four hospitals, 36.9% were cross-trained and 63.0% were not.
Job and career satisfaction
Job and career satisfaction was defined according to the subscale of the Work-Related Quality of Life Scale. It presents the level to which the workplace furnishes a worker with the best things at work: the factors that make a worker feel good (sense of accomplishment, high self-esteem, and fulfillment of potential) [35] .
Quality of work life
For the purposes of this study, quality of work life is defined according to Question 24 of the Work-Related Quality of Life Scale: "I am satisfied with the overall quality of my working life." Evidence has shown that a negative quality of workelife situation is related to lack of workelife balance [35, 40, 41] . This is founded on the elements of having a safe work environment, equitable wages, and equable career and educational opportunities [36] .
Worker demographics
Through a questionnaire, the participating nurses provided information about sex, age, place of birth, marital status, ethnicity (English-Canadian, French-Canadian, and Aboriginal), born in northeastern Ontario, years of experience in nursing, work hours, employment status, and mean number of patients per shift. The Nursing Stress Scale [42] , Work-Related Quality of Life Scale [35] , and the Work Ability Index (WAI) [39] were included as components of the questionnaire in order to gather data about the various occupational stressors in the workplace.
WAI
The WAI Questionnaire was developed by researchers at the Finnish Institute of Occupational Health, Helsinki, Finland as an instrument for use in occupational health care. Work ability is defined as the ability of a worker to perform his or her job, based on specific work demands, individual health conditions, and mental resources. The WAI uses a point scale between 1 and 5 but varies for each factor [39] . A widely used 57-item scale, the WAI [39] is often used for evaluating nurses' work ability.
The WAI includes seven subscales (current work ability compared with lifetime best; work ability in relation to the demands of the job; number of current diseases diagnosed by a physician; estimated work impairment due to diseases; sick leave during the past year; the worker's prognosis of work ability 2 years from now; and mental health resources). Responses range from 0 to 10. Possible scores range from 7 to 49 and are classified as follows: 7e27 (poor work ability), 28e36 (moderate work ability), 37e43 (good), and 44e49 (excellent work ability). The WAI will examine both health care and workplace systems through its subscales and how they impact a nurse's resources (physical and mental). Additional questions pertain to a nurse's mental health and to workplace absenteeism. These variables will help understand the link between occupational stress and nurses' health in acute care obstetric nursing units.
Analysis in 10 European countries showed that the Cronbach a for total sample amounted to 0.72, while coefficients for national samples ranged from 0.54 for Slovakia to 0.79 for Finland [43] .
Nursing Stress Scale
The Nursing Stress Scale (NSS) is the most widely used and best known measure of stress among nurses [44] . The NSS [42] is a 34-item scale that describes situations that have been identified as causing stress for nurses in the workplace. The NSS has four response options ranging from very frequently to never.
The NSS has four response options: very frequently, frequently, occasionally, and never. The NSS is divided into seven subscales examining the psychological, physical, and social work environment (death and dying; conflict with physicians; inadequate preparation; lack of support; conflict with other nurses; workload; and uncertainty concerning treatment). The NSS has good internal consistency (0.79) [42] and individual item responses are added together for groups of items and for all 34 items in order to obtain subscale scores and total scores, respectively [42] .
The Work-Related Quality of Life Scale
The Work-Related Quality of Life Scale (WRQoL) explores employment and nonemployment facets of life as well as current issues in the respondent's life such as occupational stress. Overall scale reliability for the item pool is very good, with a Cronbach a of 0.94 [36] .
WRQoL is a 24-item psychometric scale that gauges the perceived quality of work of an employee as measured in relation to six psychosocial subfactors: job and career satisfaction; general wellbeing; homeework interface; stress at work; control at work; and working conditions [35] . The WRQoL has five response options ranging from strongly disagree to strongly agree. Individual item responses are added together to obtain a total score [35] . Scores are generated for employment and nonemployment aspects of life.
Data analyses
Frequencies, percentages, Fisher's exact test, and multiple regression were computed using Stata version 11.0 (College Station, Texas, United States of America: Stata Press). Multiple regression analyses considered the following: (1) personal; and (2) workplace system factors as outlined by the work disability prevention framework [33] . Multiple regression analysis was used to determine if personal system variables (age, sex, job and career satisfaction, employment status, and education level) were associated with nurses' work ability scores. The second multiple regression model was used to determine if work ability index scores are related to location of cross-training, death and dying, conflict with physicians, inadequate preparation, lack of support, conflict with other nurses, workload, uncertainty concerning treatment, total stress scores, work absenteeism, and job satisfaction. Finally, we combined the factors in each of the previous two models and provided a final model that incorporates both personal and system factors. Only the models with statistical significant results are reported. 
Ethics
Results
In total, 111 nurses completed the survey (80.4% response rate) either online or in paper format ( Table 1 ). The quality of data was identical for the paper and online versions of the questionnaire. Fifty-one respondents (100% response rate) at Health Sciences North completed the paper-based survey. Twenty-two respondents (70.1% response rate for site) at North Bay Regional Health Centre, 20 respondents (62.5% response rate for site) at Sault Ste. Marie, and 18 respondents (75% response rate for site) at Timmins and District Hospital completed the paper version of the survey. The majority of respondents completed the paper-based survey. A total of 51 (45.9% response rate) online questionnaires were returned and another 60 (54.1% response rate) questionnaires were completed using the paper format (n ¼ 111).
The majority of respondents were women (94.6%) ranging in age The second multiple regression model calculated to explain work ability index was based on location of cross-training, death and dying, conflict with physicians, inadequate preparation, lack of support, conflict with other nurses, workload, uncertainty concerning treatment, total stress scores, work absenteeism, and job satisfaction ( In the final model, we combined the statistically significant factors from the personal and workplace systems in order to explain the work ability scores of nurses (Table 4) . A significant Moreover, all the factors were statistically associated with respondents work ability scores.
Discussion
The purpose of this study was to examine the relationship between nursing personal and workplace system factors (work disability) and WAI scores in northeastern Ontario, Canada.
Rural and northern residents are unique in their culture, health needs, and health behaviors which may be both challenging and rewarding [45] . They are, on average, sicker, from lower socioeconomic status, and have lower levels of education than Ontarians in the southern portion of the province [46] . They also have inferior access to health care than people in urban areas [46] .
The results of this study provide evidence that nurses' job and career satisfaction scores, nurses' control in their work environment, and workplace absenteeism are important variables in influencing work disability (personal and workplace systems).
The workplace system factors facing nurses working in northern and rural communities will reflect these distinct characteristics and warrants investigation. However, no studies have assessed occupational stress among registered nurses in northern urban areas of Canada. This research can have direct health services consequences by identifying the occupational stressors present in the workplace of nurses working in northeastern cities in Ontario.
Job and career satisfaction reflects the extent to which nurses are content with their job and prospects at work. We found that job and career satisfaction had the largest positive influence on work ability scores and is consistent with previous findings [21,22,47e49] . This presents opportunities for employers to closely work with policy makers to promote positive work environments that foster job and career satisfaction opportunities for nurses. Employers who are motivated by the imperatives of productivity, competiveness, flexibility, and efficiency need to be made mindful of the growing evidence that work quality and satisfaction (e.g., skill, discretion, autonomy, consultation, and a healthy work environment) all contribute directly to the achievement of their goals [50] . While employers have recognized some of these factors, opportunities for nurses' career and job advancement, coupled with a positive work environment will help promote retention of staff and bolster recruitment strategies. Intuitively, we also found that higher rates of work absenteeism are associated with lower work ability scores and thus diminish nurses' capacity to do their jobs. Previous research demonstrates the importance of improving the quality of work life of nurses through improved career and educational opportunities [21, 51] .
This study found that nurses' perceptions of control at work had a positive influence on high work ability scores. Nurses' ability to have control and an active role in their work environment has been shown to retain nurses [52, 53] . Control has shown as a principal concept in many stress research studies [15, 54, 55] . Nurses perception of personal control may also influence their experience of stress and their health [36] , vital to enabling nurses to cope with stress [15] .
Marital status was a significant factor in the personal system (p ¼ 0.03) and combined (p ¼ 0.013) with work ability, suggesting that being married leads to higher work ability among obstetric nurses. Studies have indicated that different sources of social support work in unique ways to mitigate the strain of work stress [56] . Beyond the home environment, social support from coworkers was important and that social support and diminished level of stress were components in nurse retention [57] . GeigerBrown and colleagues [58] examined common themes that nurses expressed regarding their work environment and how they viewed the impact of work on their personal health and wellbeing [59] . The researchers used constant comparative analysis to review raw data and identify themes, patterns, and meanings. These findings also indicated that when administrators make change within their organizations, they provide a better environment and encourage teamwork within the nursing environments [59] .
We also found respondents' ethnicity was negatively related to work ability scores. This may suggest that nurses' work environments should be more attentive to the unique needs of francophone and aboriginal nurses in this region of Canada.
Limitations
The representativeness of participants in this study is of potential concern and constitutes a limitation. Firstly, the crosssectional design by which exposure and health outcomes were measured concurrently does not permit causative conclusions. Furthermore, a single survey cannot establish causal relationships between work ability and occupational stress.
Secondly, the sample population is confined to the obstetric units of four northeastern urban centers in Ontario, Canada. Generalizations beyond the study participants should be made with caution. Third, while the role of work stress and its relationship to work ability is of great interest, employees may not accurately recall sources of occupational stress. Therefore, this may be why we did not find a statistically significant relationship between total stress scores and work ability scores.
Fourthly, the views of the nurses in these units may not be representative of nurses elsewhere in different work settings (e.g., mental health, emergency, etc.), regions, or provinces. Differences may be due to the specific organizational behaviors and workplace cultural practices as well as different jurisdiction regulations and laws. It is also important to recognize that the nurses who experienced the greatest stress may have left the workplace and, therefore, are not represented in the sample. It is anticipated that, in the future, through a snowball sampling technique in relation to the semistructured interviews, these nurses could be identified and may choose to share their experiences. How employers assist their workers in dealing with work stress and work ability is of great interest; however, assessing this relationship is a complex study.
One concern is that employees may not accurately recall details of their occupational histories in order to provide accurate pictures of their self-reported work ability.
Conclusion
It is understood that nursing is an especially challenging occupation with unique personal and workplace system factors in both rural and urban contexts. Ultimately, a work disability prevention may be used to better understand the relationship between the nurses work environment and its influences on their overall health status. Globally, with numerous nurses approaching retirement and fewer individuals entering the profession, nursing is experiencing a serious workforce shortage [60, 61] . The mindset that work should encompass more than paid employment and consider social, political, and economic aspects as well is vital. This approach is needed in shaping public policy and guiding occupational health strategies in improving the overall quality of work life of nurses. There also is a greater need to offer and promote work flexibility in work assignments. Job responsibilities are expanding and proper training and education opportunities are necessary.
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